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Measurement of socioeconomic status, covariates and type 2 diabetes executive
In the open-access datasets, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] SES was determined on the basis of Census occupational classification groups in the American cohorts [1] [2] [3] [4] [5] [6] ("High"= professional, executive, technical; "Intermediate"= clerical, sales, administration; "Low" = craft, operatives, service, labour, farmer), the Registrar General's social class categorization groups in the British cohorts [7] [8] [9] [10] ("High" = professional, managerial-technical; "Intermediate" = skilled non-manual; "Low" = non-skilled manual and partly or unskilled manual), and the Australian Standard Classification of Occupations in the Australian cohort ("High" = managers, administrators, professionals; "Intermediate" = tradespersons, clerical, service, sales; "Low" = production, transportation, elementary, labourer). 11 In the IPD-Work studies, occupational title was obtained from employers or some registers (COPSOQ-1, 15 COPSOQ-2, 16 FPS, 19 DWECS), 20 or from questionnaires completed by participants (Whitehall II, 13 WOLF-N, 14 WOLF-S). 15 In HeSSup, 18 SES was defined on the basis of a participant's self-reported highest educational qualification. As in previous studies, 12 the harmonised SES was categorised into low, intermediate, and high. Proportions of participants in each SES category by study are shown in Table A1 . We harmonised covariates: age, sex, smoking (never, ex-or current smoker), body mass index (BMI categories), physical activity (sedentary, moderate, highly active) and alcohol consumption (none, moderate, intermediate, heavy). In addition, we assessed shift working, a risk factor for type 2 diabetes. 21 Participants who reported daytime work only (that is, between 6:00 A.M. and 6.00 P.M.) were classified as non-shift workers, and those reporting night time work (between 6:00 P.M. and 6:00 A.M.) or any form of shift work were classified as shift workers.
22
Definition of incident type 2 diabetes varied between the studies. In all open access studies, 1-11 diabetes was selfreported -disease at follow-up but absent at baseline defined incident cases. In IPD-Work studies, [13] [14] [15] [16] [17] [18] [19] [20] the outcome was the first record of type 2 diabetes, diagnosed corresponding to ICD-10 code E11 (i.e., non-insulin-dependent diabetes mellitus including adult-onset, maturity-onset, nonketotic, stable, type II diabetes as well as non-insulin-dependent diabetes of the young, but excludes malnutrition-related, neonatal, pregnancy, childbirth and the puerperium diabetes, glycosuria, impaired glucose tolerance and postsurgical hypoinsulinaemia). We collected records from hospital admissions and discharge registers and mortality registers with a mention of diagnosis of type 2 diabetes in any of the diagnosis codes. Additionally, in the Finnish datasets (FPS, 19 HeSSup), 18 participants were also defined as an incident type 2 diabetes case the first time they appeared in the nationwide drug reimbursement register as eligible for type 2 diabetes medication. In the Whitehall II study, 13 type 2 diabetes was ascertained by 2-h oral glucose tolerance test administered every 5 years using World Health Organization criteria or by self-reports of diabetes diagnosis and medication. 23 The date of incident diabetes was defined as the date of the first record during the follow-up in any of the previously mentioned sources. We excluded participants with prevalent (existing) type 1 or type 2 diabetes at baseline. In the open-access cohort studies, 111 prevalent diabetes at baseline was self-reported. In IPD-Work, prevalent diabetes was defined using information from any of the following: hospital records (all studies except for Whitehall II), 13 baseline medical assessment (Whitehall II), 13 self-report from the baseline questionnaire (Whitehall II, 13 WOLF S, 14 and WOLF N 15 , FPS, 19 COPSOQ-I, 16 COPSOQ-II, 17 HeSSup, 18 ) and/or drug reimbursement register (HeSSup, 18 FPS).
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Additional analyses
Subgroup analysis: The z-statistics was used to formally test the difference in the long working hours-diabetes association in the high and low SES groups. Z = [log(RR1) -log(RR2)] / sqrt(SE12 + SE22), where RR is the pooled estimate of the subgroup and SE is the standard error of the log(RR) estimate. The corresponding p-value was determined from the normal distribution. 23 The confidence intervals of the estimate in the low-SES group (risk ratio 1.29, 95% confidence interval 1.06-1.57) did not overlap the estimate in the high-SES group (risk ratio 1.00, 95% confidence interval 0.80-1.25), and vice versa. The z-statistic of 1.67 (P=0.048) indicated statistically significant difference in these estimates using a one-tailed test (P=0.048) and marginally significant (P=0.09) when using twotailed test. The long working hours-diabetes association did not vary according to the method of diagnosing diabetes (z=0.11, P two-tailed=0.92), length of follow-up (z=0.16, P=0.87), study location (multiple comparisons, all z<0.16, P>0.53), sex (z=0.11, P=0.92), age group (z=1.43, P=0.15), or obesity status (z=1.50, P=0.13).
Effect size based on odds ratio versus hazard ratio:
The open-access studies had self-reported incident diabetes without a precise date leading us to use logistic regression to calculate odds ratios and 95% confidence intervals for the association between working hours and incident type 2 diabetes in each study. In the IPD-Work studies, the date of diagnosis was available and the proportional hazards assumption was found not to be violated leading us to use Cox proportional hazards models to generate hazard ratios and 95% confidence intervals. Hazard ratio indicates the relative risk of event occurrence at follow-up in the exposure group compared to the reference group in participants who have not experienced the event at baseline. Given that probability of incident type 2 diabetes was low (between 1% and 11%, average 2.2%), odds ratios were considered as close approximations of relative risk. In meta-analysis, they were combined with hazard ratios, resulting in a common estimate of effect size. 24 We ran further analysis to test whether results would differ between open-access studies reporting odds ratio [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] compared to IPD-Work studies reporting hazard ratio. [13] [14] [15] [16] [17] [18] [19] [20] The associations between long working hours and incident diabetes were very similar in open-access (summary odds ratio 1.08, 95% CI 0.91-1.27) and IPD-Work (summary hazard ratio 1.07, 95% C 0.89-1.27) studies. Furthermore, the association remained unchanged when IPD-Work studies were analysed with logistic regression (summary odds ratio 1.06, 95% CI 0.88-1.27)." Test of reverse causation bias: We found no support for reverse causation bias, that is, that undiagnosed diabetes symptoms before the diagnosis would make employees increase or reduce their working hours. The summary estimate was little changed after exclusion of the first 3 years of follow-up (this analysis was possible to perform in IPD-Work data only). [13] [14] [15] [16] [17] [18] [19] [20] In low-SES occupations, minimally-adjusted summary relative risk was 1.43 (95%CI 0.95-2.15), incidence difference 20 per 10,000 person-years. In high SES occupations, the corresponding figures were: relative risk 0.75 (95%CI 0.41-1.37), incidence difference -8 per 10,000 person-years. Diabetes risk in part time workers: In analysis of type 2 diabetes risk in part time workers (those working less than 35 hours per week), the risk ratio compared to those working normal (35-45) hours was 0.86 (95%CI 0.78, 0.95, incidence difference -7 per 10,000 person years), suggesting that diabetes risk was slightly lower in part-time workers. Study-specific estimates are shown in Figure A1 .
Test of bias due to shift working: To examine whether the association between long working hours and incident type 2 diabetes is attributable to the effects of shift work, we repeated the analysis after excluding shift workers from the sample. In studies including information on shift work, 7, 9, 11, 13, 18, 19 the association remained after exclusion: age-and sex-adjusted hazard ratio in low-SES workers 1.82, 95%CI 1.10-3.01, incidence difference 38 per 10,000 person-years (hazard ratio before exclusion of shift workers 1.51, 95% CI: 1.12-2.03, incidence difference 23 per 10,000 personyears). Figure A1 . Random-effects meta-analysis of unpublished studies of the age and sex-adjusted association between long working hours and incident type 2 diabetes.
